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x 1-y— 7. y z 2 
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[0091] 



[0092] 



[0093] 



[0094] 



[0095] 



[0096] 



[0097] 



ztifrb, i,mofc^tMi©2i$riM^ (o. 5c+g^)om«(^Jx. 

itfe&M%&l&A&1000mAh<Dm&. 500mA) ^^S£fc;6fctt£fl;?MJ£^3. OV 

Ir5ti:tfct, S^a^eO'C-e, 5fc*&400mA<D^m^tt?MJ±#^l^-t- 
0f^ffi(4. 2V, 4. 3V*fc«4. 4V)^^-r-5*-CtTo^, 0f^9^*/±-C72 

%w&r'&. mMu&6ox:x\ 4000^011^11^3. ovizm-t-z&xttcm&ft 

ofc^, ^^M^20 t CTt-6ff#nTOaU m^«^20^£^LTV^r££rffi|fg: 
Ufcm, ^m^r400mACD^m^-T?fl:?lll*JE^4. 2V{£it-r53r?fTV\ *:<D'&^ 4 
. 2V<^®J£l?2B#f?^?E@£ : fTofc 0 

-tti^^ M.mhotz^mmmm<D2mmikm^ (o. sets ^ ) <Dmmmxfem 

x ioo(%), fc«t«5#e>ixsfli[tufc. #e>tLfcjfe*sr^it^i-. 

*fc, ittS5^J<D«?&BllC*fU-C, Alfc(t$r^PbfeJtt{5^jO«?&B2«, 4. 2V^ 

®Ei*#^«>iata^ofRj±f4^.e>tbS* s x 4. 3vtjL<«4. 4vcDiiimflE<D*§-g-o 



WO 2005/048380 



22 



PCT/JP2004/0 16653 



[0098] ££>fc3ifii£PSrfb<0^£l:<0— o£LT, 4. 3V^4. 4V^ofc?Em 

A2o<DMj&k-rz>z.£v. 4. 3vffifflttBTtB^r^*.bnx 3ii£#>j<£>«mA4— A6, 

[0099] &&&\Z3:V, Mg<D^PllCiL-C, ^U^flSHWU 0. 005=gy^0. IT* 

*>0* «J:0#*b<riO. 05^y^0. l"CaW5Ci:*St>*»ofco rafifcKl, AlOS&flDftfcBI 
LT, 0^LV^ffl«. O^z^O. 05-C*)<9, £9fti£L,<t£0. Ol^z^O. 05Tfc5^ 

[0100] |Si£0ij2 

te, iEfiifl&4*StC*>SLi Me MLO K:*5t*55G3fcMe&Co, TC^Mtb-CMg, 

x l-y-z y z 2 

7C?!f L^LTAlSrEUE U x=l, y=0. 05, z=0. 0l£Lfc o 5c^M*D v i 
fflV^"C^ife^!|(Dm?&A4, A21, A22^$^b/Co HiS^Jom?&A4{*, ^oZ&L/c^l 

[0101] [*2] 





LiCo 0 ., 4 Mg 0 . 05 Al o . 0 ,O 2 




(mAh) 








4.2 V 


4.3 V 


4.4 V 


A4 






CI 


1757 


96 


91 


72 


A21 






CI 


1740 


95 


89 


68 


A22 






CI 


1752 


95 


81 


56 



[0102] nmA2i\zm^^z>jEmfe%)nfe. &Tttt^&fc&&fflaLxm&ut. 
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05, z=0. OlbftZ&iZ.ftEM&Uto 

[0103] mwT fc&zffim&mi&*t$i&&5ox:\zm&u %<d*\z, Tkmki-hv^&s 

[0104] 7k^k=^v^KDtfcjeS:«iiabT7Ki5feb, ^^T*W*. #:^-e4oot;-e5n# 

%htit^y*^vj*/7;v*~vj>^^m\k=i/^hb. mmyT-v^tz. u-. (c 

o + Mg+Al) =1 : l£fc5 ; EvVifc-CiS£ , Ufco ^(Dm^yo&v—^V—^/^^Atl 

, ^#H^ t: l :, -e650 t c-eio^p^^#*p^Lfco 2fev^ fttltiol^fe^ 

[0105] m?&A22^fflV^iE^^®«, ^T^^S^mfe^fflb-C^LfCo 

ifc-CLi:Co:Al:Mg=l:0. 94:0. 01:0. 05^7^5^ ^^^Ufc Q I(Z)^i^D 

— ^r/v^(-Atv, ^^#iatc^-e65o < C'cio^F^^#Ap^ftufco #cwe % 

[0106] m^A4, A21^iT^A22(CfflV^E>|l?g^)W^OMg^iU ? Al(D^^T^S^r, 

- IfcYtf-vMaUr (SIMS) „ JFWTi*IRI5!Jt*^*f (TOF-SIMS) , X^3tm^ 

#*J?(ESCA) , ^#3fe#^«fctJ^^*n$Hfi : (EPMA) KJ^fH^fco 

[0107] [iEffifi&JfeHtfc^f-WriBw^W] 

7cm frit m&Wti& mfei,tc 0 
[0108] iiEmm^VM^m^hcom^\pi(D^m 



WO 2005/048380 
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[0109] ««lA21|c:ffiV>*iEfii^Sf «f "Ctt, MgfeitfAlfi, fSMtoWft-T-fHUS 

as^LTl ^ttfSJp/^ofco Al^MgCDppg^, ^K^cD^^gB 

[0110] ^©JEli^S^V^, ^WJli:lHl^Rti^#*m^^^«?&^ 

[0111] «?&A21kJu «?&A4^L-C > S«JE«^lHltg4Sd5^{£TL-rv>5 0 



[0112] MgSr*tfc^-e^PU^jE^^K$:fflV>fcffi?&A4^*J-U-C, Mg^r^^feT^ 



;/±3r4. 3V, 4. 4V 



(cL/c^{CBJ5ft^L-CV^ 0 ®^A22Kl/BWc:EM^SC't , (a3:, MgjWKfc# 



WO 2005/048380 25 PCT/JP2004/016653 

[oii3] &Lb. *&m*bnbtitz%a% J frb, Mgtt, jE^#>®^^{c*u-(^^br 

^9, Alt*. tul5^^l^«%^®^(-^<^*bXV^r^^W*bV^^^^ 

[0114] §£&&#J3 

^JOtt?&Bl, B8*3j;t^B9^MbfCo m?&A4 % Bit*. m^MlX^MVtzmn 
A4, BltPCt>(0-e$>2)o 

[0115] ms] 



mm 






(raAh) 




4.2 V 


4. 3 V 


4.4 V 


A4 


LiCo 094 Mg 0 . 05 Al 0 . 01 0 2 


CI 


1757 


96 


91 


72 


B8 


LiCOo.94Mgo.O5AI 0.01^2 


C2 


1758 


80 


62 


15 


B1 


LiCo0 2 


CI 


1817 


78 


59 


28 


B9 


LiCo0 2 


C2 


1819 


71 


33 


5 



[0116] «?&B8te, AEmfewxtL-x, mmA4tmz^m^\ $b\^xj$m&n 
849, sir, -ts<u— ?c2b$fi-rz>)&mmi,tzz.b£iftn. nMMitmmcDFim 
[0117] mi&B9n, jEmfeVowt^x, m^Bibmz^m^\ ^<u—^c2^Wtm\^tz 

2 

2 

u Mmmmzm^^mmm%Mf&Lttfrb^z.b)riz>o 
[01 is] tt ®tm<DmmB8$s£TfBih. mmm<DmmA4bit^b, nis^^fiv \> 
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2 

[0119] £JLL, &0&lEm33£#£*:#>{£{i, iEH^WtUrTC^M^^c^ 

L&iiri??£^sc(Lico Mg ai o)&/iv\ -t^— ? tLrXJEmivn&mmtfp 

0.94 0.05 0.01 2 

[0120] ^»J4 

i:bT, ir/>V— ^C3-7^»tbfc 0 ^SJ^W^A/B/A^SSW^LfCo 
[0121] [^4] 









(Mm) 


iSStffi 
(sec/100ml) 


a?LS(/xm) 


RGBS 

CC) 


PP(wt%) 


PE(wtX) 


A 


B 


A 


B 


C3 


100 


0 


26. 1 


6.0 


14. 1 


480 


0.04 


0.06 


134 


C4 


80 


20 


24.6 


4.9 


14.8 


450 


0.05 


0.07 


134 


C5 


60 


40 


24.4 


4.6 


15.2 


430 


0.06 


0.07 


134 


C6 


40 


60 


25.4 


5.0 


15.4 


420 


0.06 


0.08 


134 


C7 


20 


80 


25.2 


5.3 


14.6 


420 


0.06 


0.08 


134 



[0122] (a)ir^V— ?C3(DftM 

mz3m&&mmT-y4&mm^2i$<Dwmmxzn?H&mv, ff^iooo^ 
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[0123] (b) -fe^— #C4(Dife% 

[0124] (cj-fcv-?^— ^C5<£>f^§5i 

<£>£|W)*£^LT\ J¥£24. 4 M mOt/V- ^C5£#7i 0 
[0125] (d) -fey^U— ^C60f£§Sl 

^SBlASrf^JKf Sfci?><Dj^3|6|-tLr, PPl6fiSgp, PE24S*g|J^J:U ? ^»)/N° 

[0126] (e)tAV-^C7©f^ 

^JKA^f^M-r^TifeOM^fiLT, PP8mftg|5 N PE32m&M3$£X$mM}'* : 7 

[0127] mm 

f^Ff (tfc) $£<£>S-4500) £/E V vfiftKUfco nhtvk.n^m.WM^Mf)^ "fe/NV 

[0128] m^mi 
[0129] iw-mmum 
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[0131] 



[oi3o] [nmm&m 



0.94 0.05 0.01 2 



[0132] [^SNas*] 



^fl^i^ (ici@ ^) ©t^it^iiiM^' 



[0133] ^Ufc^^m^#{CjoVN-C, 500|U<D^«i^^/V^fTo/c^, ^?&S20 
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5&&«?&^-B) x ioo(%k ^Mt^s^uto jg*s^5{^i-. 

[0134] [St5] 









(mAh) 






45tM»tttt 
(X) 


4. 2 V 


4.3 V 


4.4 V 


A23 


L i Co 0 ^Mgo 05 A 1 0 01 0 2 


C3 


1755 


96 


91 


72 


75 


A24 


LiCo D . w Mg 0 05 AI 0 .o,0 2 


C4 


1757 


96 


90 


71 


85 


A25 


L iCo 0 g4Mgo.05AU.01O2 


C5 


1758 


95 


89 


70 


87 


A26 


LiCoo.94Mgo.05Alo.01O2 


C6 


1756 


85 


65 


17 


81 


A27 


L i Co 0 . 94Mg 0 . 05A 1 0. oiO? 


C7 


1757 


82 


63 


16 


79 



[0135] £fc, i&mtigA>t'iZ.*g-$iftZ>PP<D<g&m;t4. 2V, 4. 3V*5«ttM. 4V?E 

[0136] ±^<Di^m«, EfllfcStiBi- S¥JMI«S, 60M*%^±OPP^^i--5PPtP 
^©gft^*ffi*T#^^ft!|-t-Sr.^*s-C#SitSr^-r i t>©-e*>5o PEbPPb<D7' 

[0137] A/B/A<D3JI#^^i-5^#ftl^:k^-C, !MIBSAtfSPPl£8&/&»£>#5m 

^ PP^|ft(7)^T?#|^$nfc^L® J&A£PP£PE£<Z>:7V^K2Ky-v— 

<Dbi>^Z-t>tiZ>o — ^SJ^Acp^-^-StLSPP^^-i^ofifiyo^Ti:^^ 

[0138] ^_h, afctfcfffcj:!), lEfiflflWc, PPfiS, #*L<tt6OM%£Jl_k0>PP& 
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[0139] mmMA&PPmmfabtZZ-K'*^-- *C3fS, ^B#03|ft^iSiV * 



mmm<t?:z>Mfafrhz> 0 ^etu^u pe&5: 



•#jt-r*u^ pes- 



[0140] 



t(Dm^m^-n, m&ttxso •. 20tvtc o mm mBiz^ pptPEt<Dzfu^h*#v^ 
— %m\<\ pptPEt<DM&m&te. m6^-rmti,ti 0 mmm^m\^tz±^ 

—?C4, C8~C102r/Bl^C. ^»0om?ifeA24 % A28-30£^®JU L c o ft:j3, 
[0141] [^6] 





mmm b o*a/« 


m& 

(Mm) 


(Mm) 


(sec/IOOml) 


mmist<D¥-t$ 
«a?LS(Mn) 


PC) 


PP(wtX) 


PE(wtX) 


A 


B 


A 


B 


C8 


20 


80 


24.8 


4.8 


15.2 


460 


0.05 


0.06 


140 


C9 


40 


60 


25.3 


5. 1 


15.1 


490 


0.04 


0.06 


142 


CIO 


80 


20 


25.8 


4.4 


17.0 


510 


0.04 


0.05 


154 



[0142] (a)-fcv^— ^C8<D{£§£ 

EA^rf^M-r^fccOj^^ftb-C, PP32fi4g|J % PE8 
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%i£ J &xm£24. 8 n m(D±/<U— ^C8£r#7to 
[0143] (b) ±s<U—?C9<Dtf?M 

&m3&B&fcmi-z>K.*b<Dm&bL.x, prismas PE27mmu&£xfmw); 



[0144] (c)ir^l/— *C10<Df|s 



o 



[0145] &lvC. jE^^jCibT, ^«Jl<^m?l&A4i:|RlCLiCo Mg Al O^ffl 

0.94 0.05 0.01 2 



[oi46] wnmmumi 



[0147] DS7] 



WO 2005/048380 32 PCT/JP2004/0 16653 

















*8MS»«tt 

OC) 








SB 

(oiAh) 


4.2 V 


4.3 V 


4.4 V 


A24 


L i Co 0- MMg 0 0S A 1 0 0l 0 2 


C4 


1757 


96 


90 


71 


138 


A28 


L i COq 94^^0.05^^0.01^2 


C8 


1755 


96 


89 


70 


145 


A29 


L i Co 0 . 94 Mg 0 05 A 1 o.oi^z 


C9 


1756 


95 


89 


70 


151 


A30 


L i Co 0 9 4 Hg 0 0S A 1 o.oiO? 


C10 


1753 


95 


87 


69 


166 



[oi48] 3t7ic*-#-v^ix©««ifc*jv^Tt>, &ik.'3&mz&zz.kizm<. &mm-±MM 

PO^M^if *p-f--5^, ^-Y^hy^^tt^T-rS. 12l4 c t«9. PP£PE<t<D;/V 
VKaKy-^— ^fflV^^t-§P^^ffl;?l&M^?rl45 c C^Ti:-r5fc«){C^, l£jgjgg 

[0151] *tfeftf«t5, : IS^*S^«gLT^-5-^r/^ 0 ^—^^*5V^T, HmMMM 

tt20SS%^T<DPP^^-r5PPtPE<bO^V^K7Ky-7— 35*b>fc«*SJKfi, 1 
10- 140 < C<D7LraMS^*r?>^ 1 b^LTV 
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[0152] mMW6 

/?>/ 'Mnzmwthut* wm^Mz\x^ ppbPEk<D7u>b*tfv-^— pp 

?rffiV^c 0 mifo&}4X*mi<^tc-ts<U— ?C4, Cll— C155r;flVvT\ HW(|Ofl;?&A 
24, A31-~35£rf£MLfco m?&A24«, Sllfi^j4-ef^3Kbfet<0^|SIU'T?*><5 

o ££>k, itue^iiur, PE&mfrbt£Z>%-mmM<D-ts<u— ^c2«rfflv\fcsa&B8 

[0153] (a)ir/^— ^Cll — 15(Df^®l 

^aj^A^M-r^fcfeoi^^sf^L-c, pp32s*sp, PE8mstin33&xfimw}'<? 
$1000^ m(D3mmm^-r h^mut, ^(Dt^-^cD^mm^n^ 

- Lfc 0 ^cDiX— h$rll6 , C^nB$^ci|>gttJ^F*3-C% l^^^#|<D2^fp](C^#Lfc 

M mm.fe(D±/*U~- #C 1 1 — 1 5£r#fc 0 
[0154] [&8] 





m& 




(sec/lOOml) 




SK 

CC) 


A 


B 


A 


B 


C11 


24.7 


9.7 


5.3 


590 


0.04 


0.05 


136 


C12 


24. 1 


8.0 


8.1 


530 


0.04 


0.06 


134 


C13 


24.6 


2.1 


20.4 


440 


0.06 


0.07 


134 


C14 


25.2 


0.5 . 


24.2 


410 


0.06 


0.07 


134 


C15 


24. 5 


0.2 


24.1 


390 


0.07 


0.08 


134 



[0155] mhtitz.±s<u—?c\i—ci5*%nm4tmmz.wfaL,tz 0 nm^^^s^ 



WO 2005/048380 
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[0156] jElffigVoWkL>X * mMMKDm^A4tmCUCo Mg Al O 

0.94 0.05 0.01 2 

[0157] [«9]. 



a* 






mm 

(mAh) 




CC> 


4.2 V 


4.3 V 


4.4 V 


A31 


Li Co 0 94Mgo. 05 A l 0 0l O 2 


C11 


1751 


94 


88 


68 


156 


A32 


L i Co 0 94 Mg 0 05 A 1 o. oiO? 


C12 


1753 


95 


89 


70 


145 


A24 


L i Co 0 . 94Mg 0 05 A 1 0 01 0 2 


C4 


1757 


95 


90 


71 


138 


A33 


L i Co© 94Mg 0 05 A 1 0 01 0j 


C13 


1759 


95 


91 


72 


137 


A34 


L i Co 0 94 Mg 0 05 A l 0 01 0 2 


C14 


1755 


92 


85 


69 


137 


A35 


L i Co 0 . 94^go. osA 1 o. oi ^2 


C15 


1760 


88 


76 


59 


137 


B8 


L i Co 0 94 Mg 0 05 A 1 0 o 1 0 2 


C2 


1758 


80 


62 


15 


137 



[0158] mmBMA<Dm&t, EMEE{R(f&mQL*b<DfRft$:&5\z.&T 9 £fc, ^SMbcd 

4. 4V(DV^-fnomffi^ffi(-*5V^-C 1 b|B]_h-r'5r^^^^o -*U3> 1|MB1RA0>J¥ 

5 0 *SJRA©ff^5/tm£A_btb-C(>, Him^fi> **l4s*_h, lRj±bfcVVl 
[0160] £Lh, 2WftW«t9» @I^^^t<^M4©«^^f), ^S^AO/f^teO. 2—5 



WO 2005/048380 35 PCT/JP2004/0 16653 

[0161] 

titfivfco rc-era, ±s<u— ?&ffi&ttmmm<DT^xAnjj]p}\z.mw£tixM 

[0162] mm^l 

*i\ ^^WT^5{-f^Mbfc„ jEMfeWXtlsXtiCo Mg Al o£ 

0.94 0.05 0.01 2 

m^mm^t^ &tt* jEtmsyontvxuco Mg ai o»\t/^c4 

0.94 0.05 0.01 2 

[oi63] &vve, WMtk^fr-otio 250V, 50MQ<£>#&^&£ttf-£fflv\ HiJ 

[0164] [^10] 











CI 


10000 


14 


0.14 


C4 


10000 


0 


0 



[oi65] mo^ma^ mmm<v^^xtin^mz.mw£tixmm£titts<u--?ci 

[0166] m&ft|8 
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6*5.fctfC17&fflVvC* g£i&0ij A24, A36*5j;T^A37$rf^Sib/Co &*3. H 
[0167] (a)-fer^V— ?C\§(Dm 



%LmmA&ttm-$-z>tz.ib<Dffi.ntvx, pp32jisg&, PEsms&sro&jzu^Kj 



24. 7 ^ m<D-fe/<V- ^C163r#7c 0 
[0168] (b)-fe^l/— *C17<£>f^ 



"C, /¥£24. 9 /z m©t^l/ — ^C17$:#7cio 
[0169] #e>tlfc-fev*W- ^C16^3j:T^C17^^^j4^|^#^fPfffibfCo fMffife^Sr^l 

[0170] 0^11] 





±#<D 
(urn) 




2£US 
(sec/1 00ml) 




("C) 


A 


B 


A 


B 


C16 


24.7 


4.7 


15. 3 


560 


0.05 


0.04 


134 


CI 7 


24.9 


5. 1 


14.7 


610 


0.05 


0.03 


134 



WO 2005/048380 37 PCT/JP2004/0 16653 

[0171] -fe^U— ^C16*3j;t^C17^fflV^C^^^, ^ife^Jio'«;?&A4^^l#w 

Hiejg#Mc«#tt— wmb&YEmut* z.tibnnm&m^ mmmixn^tc^. 

-To 

[oi72] mnffifrmm&^i 

[0173] i«A#^**i^^f*, ^t&mm^st-^t-r^o. 5mmm<ni&m-embnz>?&m; 
m&/fefemm&&) x ioo(%k K£9#e4x5«L.7cio ^mA^n^ft^ 

[0174] [^12] 



Site 




W V-9 


(inAh) 


(%) 


A24 


L i Co 0 9 4 Mg 0 . (5A 1 o. oi0* 


C4 


1757 


94 


A36 


L ' Co 0 9<Mg 0 05 A 1 0 0,0; 


C16 


1755 


89 


A37 


L i Co 0 . 94 Mg 0 05 A 1 0 _ O ,0j 


C17 


1752 


83 



[0175] mi2\z^^x. iEmm)£mmA<D^i%M3i&&vi. nmmumtmo-iAox: 

X»&&mM1l&B<D.W-i%'fflll& : &:V2tirZ>k%, Dl<D2<D|li#^fc5i?^U'—^C4 

[0176] W-h, ^ftit), SAfMH©t*#ttO«^P), MWSSlAO^ 
i^MSrDl, dFLMSM^ilO-140 < C-C$>S^®^Bc7)5p^j^dFL@^D2i:i-S 
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[0177] 

x 1-y-z y z 2 

[0178] [^13] 





LiMe 1 . y . z M,L I 0 2 




Sift 
SB 

(mAh) 








L, 


4. 2 V 


4.3 V 


4.4 V 


A1 




Mg 0 .005 


A 1 0.01 


CI 


1791 


93 


76 


44 


A38 


Ni 08 Co 0185 


M g 0 . 005 


A 1 0.01 


CI 


1922 


98 


92 


58 


A39 


Ni 0> gCo 0tE5 


Mgo.005 


A 1 0.03 
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